Peroxidative damage and nephrotoxicity of dichlorovinylcysteine in mice.
Male NMRI mice were treated i.p. with dichlorovinylcysteine (DCVC) in a dosage of 2.5-500 mg/kg-1 and renal cortical slices from naive mice were incubated with 0-125 micrograms/ml-1 DCVC. The effects of DCVC on blood urea nitrogen (BUN), reduced glutathione (GSH) content, malondialdehyde (MDA) production, p-aminohippuric acid (PAH)- and tetraethylammonium (TEA)-accumulation and glucose synthesis (gluconeogenesis) were measured. DCVC depleted GSH in a time- and dose-dependent manner. Depletion of renal cortical GSH by DCVC was more pronounced in the kidney cortex than in the liver. DCVC caused a dose-dependent increase of ethane exhalation and of MDA production in the renal cortex. When animals were kept in a closed system, decrease in oxygen concentration increased the peroxidative damage. No increase of MDA concentration was observed in the liver. Treatment of mice with DCVC induced a dose-dependent increase in BUN and decreased the accumulation of PAH and TEA in renal cortical slices. Pretreatment of mice with aminooxyacetic acid (AOAA) and (+) cyanidanol-3 (CY) caused a significant reduction in DCVC-induced lipid peroxidation and nephrotoxicity. In vitro incubation of renal cortical slices of naive mice with DCVC resulted in a concentration-dependent increase in MDA and a concentration-dependent decrease in the accumulations of PAH, TEA and of gluconeogenesis. In conclusion, the interaction of DCVC and/or its metabolites with membrane lipids may be responsible for lipid peroxidation and nephrotoxicity. The formation of lipid peroxidation products was greater under hypoxic conditions and appeared to be related to the DCVC-induced nephrotoxicity. This data suggests lipid peroxidation as a possible mechanism of DCVC-induced nephrotoxicity.